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Aviation finds itself at another pioneering point in its evolution. On 17 December 1903, the Wright brothers, Orville and Wilbur, were generally credited with flying the first successful manned, controlled, powered, and sustained heavier-than-air flight. 1 During the second century of aviation, man has removed the human pilot from the aircraft and is attempting to transparently integrate UASs with manned aircraft operations in the U.S.'s complex NAS. Some experts have compared the routine use of unmanned aircraft systems (UASs) in the national airspace system (NAS) to the early days of manned aviation, where the excitement of advancing aviation rejuvenated man's quest for exploration and created new markets, technologies, and permanently changed the transportation system of the world.
Unmanned aircraft systems are relatively new to the NAS. "The FAA uses the term UAS because it includes the unmanned aircraft and associated data links and control." 2 These aerial platforms are not operated like typical general, commercial, or military aircraft with the pilot actually onboard the aircraft; pilots who operate UASs are physically separated from them.
UASs can be remotely controlled or flown autonomously based on pre-programmed flight plans or through more complex air-ground stations. They range from hand-launched models weighing several-ounces, to the size of a commercial jet aircraft while encompassing a broad span of speed, altitude, and endurance capabilities. delivery, homeland securities (border security and war on drugs and terror), scientific studies of earth, weather, oceanic, and arctic sciences, and a vast array of other commercial purposes. 4 Have UAS operations, the newest military transformational technology started the next evolution of aircraft operations in the NAS? According to Nick Sabatini, FAA, Associate
Administrator for Aviation Safety, "UAs [Unmanned Aircraft] are part of the future of aviation, and that future is on our doorstep right now. The system is in place today to accommodate the entry of new aircraft into the National Airspace System; this is nothing new for the FAA. It is our day-to-day business … The FAA, working closely with the aviation industry, will develop safety standards and operating procedures to ensure their safe integration into the NAS." 5 The current problem is how to safely and efficiently integrate day-to-day UAS operations into the NAS. The FAA does not yet have specific regulatory guidance to allow UASs operations in all classifications of airspace. However, UASs do meet the FAA definition of an "aircraft," which is any contrivance invented, used, or designed to navigate, or fly in, the air. 6 Evolving technological advancements and increased military and civilian demand have proven the need to fully integrate and capture all the regulatory requirements and operational procedures to safely, routinely, and efficiently integrate UASs in the NAS. The end goal is to have UASs operating in the NAS transparently with manned aircraft. They must be able to function seamlessly in the current air traffic system with other general, civilian, and military aircraft and comply with all the regulatory requirements that manned aircraft must meet. The FAA has identified the need to develop policies and establish procedures and standards to enable the future operation of UASs in the NAS.
What is a UAS?
The extremely broad range of UASs makes their successful integration into the national airspace system (NAS) a challenge, but certainly one worth meeting. The FAA has adopted the generic class, unmanned aircraft systems, originally introduced and coined by the U.S. Navy to reflect the fact that these are not ordinary aircraft, but systems, 
NAS Airspace Infrastructure
AOPA is concerned that unless these aircraft meet certification standards established by the FAA, large airspace restrictions may be necessary to segregate piloted aircraft from UAs.
-Aircraft Owners and Pilot Association
The NAS is one of the most advanced and efficient aviation systems in the world, enabling safe, orderly, and efficient air commerce in the United States. Due to the U.S.'s reliance on the NAS's infrastructure, it is considered a vital national resource. The NAS supports commerce, military operations, economic development, law enforcement, emergency response, and personal travel and leisure. "The purpose of the system is to safely facilitate air transportation and provide equitable access to both air and ground-side aviation resources." 24 Until recently, the infrastructure of the NAS has evolved to predominately support navigation and air commerce of "manned" aircraft operations.
"The NAS consists of a intricate network of United States' (U.S.) airspace, air navigation facilities, equipment, services, airports or landing areas, aeronautical charts, information/services, rules, regulations, procedures, technical information, manpower, and material. The NAS includes and shares jointly both civilian and military system components." The FAA, Aeronautical Information Manual, defines the boundaries and weather minimums for these airspace classes. 30 The important aspects of airspace classification relevant to UAS operations are the general restrictiveness of each airspace class, communications and entry requirements, and separation services provided by air traffic control. 31 Again, UASs are restricted, with exception, from operating in all classes of controlled airspace. Presently most UASs operate in Restricted airspace or within combat zones. Generally, that airspace from the surface to 10,000 feet MSL surrounding the nation's busiest airports in terms of IFR operations or passenger enplanements. The configuration of each Class B airspace area is individually tailored and consists of a surface area and two or more layers (some Class B airspace areas resemble upside-down wedding cakes), and is designed to contain all published instrument procedures once an aircraft enters the airspace. An ATC clearance is required for all aircraft to operate in the area, and all aircraft that are so cleared receive separation services within the airspace. The cloud clearance requirement for VFR operations is "clear of clouds."
Generally, that airspace from the surface to 4,000 feet above the airport elevation (charted in MSL) surrounding those airports that have an operational control tower, are serviced by a radar approach control, and that have a certain number of IFR operations or passenger enplanements. Although the configuration of each Class C airspace area is individually tailored, the airspace usually consists of a 5 NM radius core surface area that extends from the surface up to 4,000 feet above the airport elevation, and a 10 NM radius shelf area that extends no lower than 1,200 feet up to 4,000 feet above the airport elevation.
Generally, that airspace from the surface to 2,500 feet above the airport elevation (charted in MSL) surrounding those airports that have an operational control tower. The configuration of each Class D airspace area is individually tailored and when instrument procedures are published, the airspace will normally be designed to contain the procedures.
Generally, if the airspace is not Class A, Class B, Class C, or Class D, and it is controlled airspace, it is Class E airspace.
Class G airspace (uncontrolled) is that portion of airspace that has not been designated as Class A, Class B, Class C, Class D, or Class E airspace.
Source: FAA, Aeronautical Information Manual
Large segments of controlled and uncontrolled airspace have been designated as special use Airspace (SUA). Operations in SUA are considered hazardous to civil aircraft. SUA is divided into prohibited, restricted, warning, military operations, and alert areas as described in Table 4 . 
Description
Areas where, for reasons of national security, the flight of an aircraft is not permitted are designated as prohibited areas. Prohibited areas are depicted on aeronautical charts. For example, a prohibited area (P-56) exists over the White House and U.S. Capitol. In certain areas, the flight of aircraft, while not wholly prohibited is subject to restrictions. These designated often have invisible hazards to aircraft, such as artillery firing, aerial gunnery, or guided missiles. Aircraft operations in these areas are prohibited during times when it is "active." A warning area contains many of the same hazards as a restricted area, but because it occurs outside of U.S. airspace, aircraft operations cannot be legally restricted within the area. Warning areas are typically established over international waters along the coastline of the United States. Alert areas are shown on aeronautical charts to provide information of unusual types of aerial activities such as parachute jumping areas or high concentrations of student pilot training. However, guidance is still limited in scope and lacks the specific regulatory procedures for all the different UAS types and capabilities to function seamlessly in the current air traffic system with other general, civilian, and military aircraft. Department of Transportation is necessary in the public interest and to-1. ensure the coordinated and effective administration of the transportation programs of the United States Government 2. make easier the development and improvement of coordinated transportation service to be provided by private enterprise to the greatest extent feasible; 3. encourage cooperation of Federal, State, and local governments, carriers, labor, and other interested persons to achieve transportation objectives; 4. stimulate technological advances in transportation, through research and development or otherwise; 5. provide general leadership in identifying and solving transportation problems; and 6. develop and recommend to the President and Congress transportation policies and programs to achieve transportation objectives considering the needs of the public, users, carriers, industry, labor, and national defense." The Secretary of Transportation shall consider the following matters, among others, as being in the public interest and consistent with public convenience and necessity: (1) assigning and maintaining safety as the highest priority in air commerce.
Regulatory Guidance for UAS Integration
Department of Transportation
(2) before authorizing new air transportation services, evaluating the safety implications of those services. (3) preventing deterioration in established safety procedures, recognizing the clear intent, encouragement, and dedication of Congress to further the highest degree of safety in air transportation and air commerce, and to maintain the safety vigilance that has evolved in air transportation and air commerce and has come to be expected by the traveling and shipping public. (7) developing and maintaining a sound regulatory system that is responsive to the needs of the public and in which decisions are reached promptly to make it easier to adapt the air transportation system to the present and future needs of-(A) the commerce of the United States; (B) the United States Postal Service; and (C) the national defense (1) consider-(A) the duty of an air carrier to provide service with the highest possible degree of safety in the public interest; and (B) differences between air transportation and other air commerce; and (2) classify a regulation or standard appropriate to the differences between air transportation and other air commerce.
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Since the military and civilian application of UASs have a substantial growth potential in the next decade, the FAA will need to apply the same rigorous regulatory standards codified in federal law applicable to manned aircraft to UAS operations as well.
Title 14 Code of Federal Aviation Regulations
The Water Operations, UASs must have comparable "sense-and avoid" capabilities.
Current Guidance for Unmanned Operations
There are already unmanned aircraft operating in the NAS flanking manned operations. The FAA has regulated or crafted guidance for model aircraft, unmanned kites, rockets, and balloons so they can safely co-exist with manned aircraft operations. Unmanned kites, rockets, and balloons are regulated by FARs, while model aircraft are operated under FAA advisory circular guidelines and private recreational organizational guidelines. Important to note, model aircraft have some of the same flight characteristics as micro and mini military and civilian UASs; however, they are not formally regulated. Lastly, other UAS operations (like military UASs) must be approved by a Certificate of Authorization (COA) authorizing an exemption to FAA regulations. The regulatory and advisory guidance for these unmanned operations will be analyzed to provide insight for possible recommendations for overarching UAS regulatory standards.
Model Aircraft
Modeling enthusiasts (modelers) fly model aircraft, also known a radio-controlled ( property on the surface." 43 The advisory circular states that the aircraft should be operated at an altitude less than 400 ft, away from populated and noise sensitive areas, and not within 3 miles of an airport without notifying the airport operator, air traffic control tower or flight service station. 44 It also states that model aircraft should give the right-of-way to and avoid flying in the vicinity of full-scale aircraft. The FAA's regulatory requirements for moored balloons, kites, unmanned rockets, and unmanned free balloons achieve the appropriate level of safety by restricting the following: (1) classifications of airspace they are allowed to operate, (2) ensuring their operations are not conducted in the vicinity of densely populated areas, (3) setting specific meteorological conditions and day and night visibility requirements, (4) operational notification timelines to airport operators, air traffic control facilities, or flight service stations, (5) construction and materials used to make these unmanned aircraft, and (6) increased airborne visibility requirements so manned aircraft can avoid these unmanned objects, without requiring the objects to avoid manned aircraft. All these FAA requirements are in place so these aircraft can safely operate with other manned aircraft operations in the NAS. 
UAS Certificate of Authorization
Conclusion
Due to the demand for UAS integration of the NAS, the broad diversity of UAS's sizes, configurations, characteristics, and performance and equipment capabilities generates a tremendous challenge for the FAA and the aviation community to accomplish.
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This assimilation will truly be an evolutionary process that will most likely span over the next decade or longer. Multiple efforts must be simultaneously accomplished and in lockstep phases to integrate UASs. A three-pronged approach consisting of regulatory guidance, technology advancement, and certification criteria will foster the unrestricted access to the NAS. Until then, the FAA, must ensure flight safety by separating UASs from manned aircraft operations.
Current Approach
The one major competing approach to integrating UASs into the NAS is through creating large restricted areas or blocked off airspace segments to partition and separate UASs from other air traffic. To date, this has been a viable approach to ensure safety among manned and unmanned aircraft considering the limited number of UAS operations within the system. However, the FAA must anticipate and plan for the future expansion and demand for UASs. percent of our members, or more than half the U.S. pilot population, would rather fly with certified unmanned aircraft rather than be subject to flight restrictions." 57 "In its comments, AOPA recommended alternative means of ensuring safety for both piloted and unmanned aircraft, including using ground spotters or chase aircraft, and allowing operations in positively controlled airspace above Flight Level 180-all of which could be enacted immediately, without the long wait required to establish a restricted area."
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Regulatory Considerations
One of the first steps to reach this goal is to begin crafting regulatory directives addressing current and future UAS classification. With the varied sizes, weights and performance and equipment capabilities it is obvious a "one size fits all" policy for classification standards will not adequately or accurately address the integration of all public and civil UAS models. As mentioned previously in this paper, there are suggestions for UAS classification considerations based on current UAS models, i. 
Technology Advancement
The primary regulatory challenge for routine UAS integration foundationally lies within the future advancement of technology. UASs having a lack of a "sense and avoid" capability that has the same equivalent level of safety that "see and avoid" provides for manned aircraft operations. The UAS requirement for routine access to the NAS is UAS compliance with 14 CFR 91.113, Right-of-Way Rules: Except Water Operations. This contains the regulatory requirement for the capability of "see-and-avoid," and is the principal constraint for routine UAS operations in the majority of airspace classes. Pilots are required to avoid other aircraft and yield the right-of way in accordance with 14 CFR 91.113. Pilots comply with this requirement by visually scanning the horizon with their eyes and other equipment sensors to comply with "seeand-avoid" requirements to avoid a potential ground or air conflict. The technological efforts should be focused on how UAS can "sense-and avoid" traffic on the ground and in the air.
Certification
To ensure flight and public safety, all UASs need to meet certification or regulatory criteria, just as manned aircraft. By regulating UAS certification, the FAA Administrator fosters the development of civil and military aeronautics through embracing and advancing new UAS technology. UAS certification also will ensure UASs do not negatively impact the NAS by causing undue flight restrictions or large segments of airspace being blocked from civil and commercial aviation. Certification of UASs is in the best interest of safety and efficiency of both military and civil aircraft operations.
The NAS, is a vital resource to the nation and must be able to simultaneously support both manned and unmanned aircraft operations to meet our national transportation system and defense objectives. From federal law, it is clear that the FAA Administrator has the authority and responsibility to act to ensure the safe integration of UASs with manned aircraft into the NAS.
FAA Associate Administrator for Aviation Safety, Mr. Nick Sabatini, said, "that UAS should do no harm," when referring to their potential integration into the NAS. The standards for design, construction, maintenance and operation of UAS must be developed to the point where they operate with the same high level of safety we all expect of aviation before they are allowed unrestricted access to the NAS. Several methods are currently used to ensure the safety of unmanned aircraft depending upon the nature of risk posed by UAS operations and their associated systems. The current established rules governing UAS operations are limited in scope and to achieve routine and transparent UAS operations in the NAS, it is compulsory to push beyond the initial COA process and regulate UAS operations based on current manned aircraft regulatory directives. UAS regulation will ensure the FAA's highest priority in air commercesafety!
